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Abstract
Objective: To evaluate the effectiveness of an adaptive organizational model implemented 

in a specialized infectious hospital during the COVID‑19 pandemic.
Materials and Methods: A retrospective–prospective organizational study was con-

ducted at the Republican Specialized Hospital “Zangiota‑1” (2020–2025). Aggregated data 
from 123,441 hospitalized patients were analyzed, including bed capacity, length of stay, ICU 
transfers, staffing, and resource provision. Organizational-analytical, comparative, and statis-
tical methods were applied (p < 0.05).

Results: The hospital was reorganized into a referral infectious center with dynamic bed 
management, functional zoning, and centralized governance. Implementation of flexible bed 
re-profiling, ICU expansion, a maternity complex, and a hemodialysis unit was associated with 
improved performance: bed occupancy decreased from 92.4% to 84.2%, average length of stay 
from 14.6 to 9.4 bed-days, and ICU transfers from 15.2% to 9.1%. Stable staffing and resource 
provision supported institutional resilience during peak and post-COVID periods.

Conclusion: The adaptive organizational model improved hospital manageability, resource 
efficiency, and institutional resilience, supporting the feasibility of crisis-oriented management 
approaches under epidemiological instability.
Keywords: COVID‑19, organizational model, hospital, resource management, intensive care

Introduction
The COVID‑19 pandemic posed unprece-

dented challenges to health systems, requir-
ing rapid transformation of organizational 
models in specialized infectious hospitals 
(Omrane A., Bedoui W., et al., 2022). Under 
conditions of increasing hospitalizations, 

resource constraints, and clinical uncertain-
ty, healthcare institutions adopted adaptive 
management strategies based on flexibility, 
interdisciplinary collaboration, and rational 
resource allocation, including crisis manage-
ment structures and expansion of intensive 
care capacity (Vahia A., Chaudhry Z. S., et al., 
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2021). Innovative care models such as team-
based workflows, group rounding, and BPMN 
2.0 process modelling improved communi-
cation, protocol standardization, and patient 
safety (Vahia A., Chaudhry Z. S., et al., 2021; 
Stańczyk A., Rosiak O., 2022). Continuous 
evaluation and staff feedback supported iter-
ative refinement of organizational strategies 
and strengthened institutional resilience, 
while also revealing systemic vulnerabilities 
such as workforce shortages and communi-
cation gaps, emphasizing the need for further 
development of adaptive healthcare manage-
ment models (Zhelyazkova A., Fischer P. M., 
et al., 2022; Głód G., Rogowska K., 2024).

Materials and Methods
This retrospective–prospective organi-

zational study evaluated the effectiveness of 
an adaptive operational model implemented 
in the specialized infectious hospital “Zan-
giota‑1” during the COVID‑19 pandemic 
(2020–2025). The analysis included 123,441 
hospitalized patients in an aggregated, an-
onymized format using data from national 
statistics, medical records, and internal orga-
nizational registries. Key outcome indicators 
were bed occupancy, average length of stay, 

ICU transfer rate, staffing adequacy, and re-
source stability. Organizational-analytical, 
comparative, and statistical methods were 
applied, with significance set at p < 0.05.

Results
During the pandemic, the Republican 

Specialized Hospital “Zangiota‑1” was trans-
formed into a  dedicated infectious disease 
center functioning as a  referral hospital. 
Its organizational model was structured on 
a  modular principle and included dynamic 
bed capacity management, functional sep-
aration of patient flows, reinforcement of 
intensive care units, and implementation of 
a rapid operational management framework. 
A key component of this model was flexible 
bed allocation, replacing the pre-pandemic 
fixed bed structure with dynamic redistribu-
tion based on epidemiological trends, patient 
demographics, clinical characteristics, and 
disease severity. Dedicated units were estab-
lished, including a hemodialysis department 
for patients with chronic kidney disease re-
quiring renal replacement therapy, a  ma-
ternity complex for pregnant women with 
COVID‑19, and a specialized surgical depart-
ment (Table 1).

Table 1. Dynamics of Bed Capacity Structure at the Republican 
Specialized Hospital “Zangiota‑1” During the COVID‑19 Pandemic

Period Total 
beds, n

Departments

Therapy, 
n ICU, n Hemodialy-

sis, n
Surgery, 

n
Maternity 
complex, n

2020 Q3 2016 1816 180 20 0 0

2020 Q4 2016 1816 180 20 0 0

2021 Q1 2016 1670 180 20 0 146

2021 Q2 2016 1670 180 20 0 146

2021 Q3 2016 1670 180 20 0 146

2021 Q4 1704 1358 180 20 0 146

2022 Q1 1490 1180 144 20 0 146

2022 Q2 1214 918 130 20 0 146

2022 Q3 1110 860 84 20 0 146

2022 Q4 808 540 72 20 30 146

2023 Q1 728 460 72 20 30 146

2023 Q2 528 260 72 20 30 146

2023 Q3 584 340 72 20 30 122
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Period Total 
beds, n

Departments

Therapy, 
n ICU, n Hemodialy-

sis, n
Surgery, 

n
Maternity 
complex, n

2023 Q4 508 320 72 20 30 66

2024 Q1 528 300 72 20 30 106

2024 Q2 448 220 72 20 30 106

2024 Q3 488 260 72 20 30 106

2024 Q4 468 260 72 20 30 86

2025 Q1 428 220 72 20 30 86

2025 Q2 436 208 72 20 30 106

2025 Q3 436 220 60 20 30 106

A  key organizational principle of “Zan-
giota‑1” was strict functional zoning aimed 
at minimizing in-hospital infection trans-
mission, with separate clean, semi-clean, 
and infectious areas and dedicated patient, 
staff, and material pathways. The hospital 
model was adapted to changing patient pro-
files through reinforcement of intensive care 
capacity, where ICU units evolved into the 
central coordinating element of clinical man-
agement, ensuring early detection of deterio-
ration, patient routing, and timely escalation 
of care. This approach improved continuity 
between departments, strengthened process 

control, and maintained operational stabil-
ity during the post-COVID transformation. 
Management efficiency was further support-
ed by a real-time operational control system 
that monitored bed occupancy, staffing, crit-
ical resources, and departmental reconfigu-
ration, reducing delays in decision-making 
under rapidly changing epidemiological con-
ditions. Evaluation based on bed utilization, 
length of stay, and hospital performance 
during peak periods showed that the adap-
tive organizational model improved institu-
tional resilience and overall treatment man-
agement (Table 2).

Table 2. Key Organizational Performance Indicators of “Zangiota‑1” 
Before and After Implementation of the Adaptive Model

Indicator Before implementation After implementation

Bed occupancy rate, % 92.4% 84.2%

Average length of stay, bed-days 14.6% 9.4%

ICU transfer rate, % 15.2% 9.1%

The organizational model of “Zangiota‑1,” 
developed during the COVID‑19 pandem-
ic, was characterized by high adaptability, 
functional integration of hospital units, and 
strengthened managerial control. Imple-
mented structural solutions ensured stable 
hospital performance under crisis conditions 
and established a foundation for further post-
COVID transformation of healthcare delivery.

Discussion
The results obtained are consistent with 

international experience in transforming 

specialized infectious hospitals during the 
COVID‑19 pandemic. The adaptive mod-
el was based on rapid spatial reconfigura-
tion, centralized resource management, 
and strengthened infection control. Similar 
approaches were implemented in the Ber-
gamo field hospital through strict function-
al zoning and IPC protocols, and in Daegu 
Dongsan Hospital, where a dedicated emer-
gency task force improved logistics and re-
source allocation, reducing nosocomial staff 
infections (Spagnolello O., Rota S., et al., 
2020; Kim M., Lee J. Y., et al., 2020). These 
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examples highlight the importance of cen-
tralized management and coordinated oper-
ational control.

The concept of the “four safety do-
mains” – facilities, personnel, processes, 
and systems – emphasizes a  comprehen-
sive approach to hospital preparedness un-
der surge conditions (Anesi G. L., Lynch Y., 
2020). Within this framework, interdisci-
plinary coordination, logistical planning, and 
specialized pathogen response centers play 
a  ключевая role (Brewer B., Schnell N., et 
al., 2024), while strategic planning of tempo-
rary and emergency facilities supports flexi-
ble epidemic response (Optimal emergency 
hospitals construction in an unexpected epi-

demic with considering the interactive effect. 
2024). Architectural adaptability, scalable 
infrastructure, and modular designs further 
enhance hospital resilience by enabling rapid 
expansion of capacity and reducing in-hospi-
tal transmission risk (Agrawal K., 2024; Kro-
pf E., Zeitz K., 2022).

Conclusion
The adaptive organizational model im-

proved hospital manageability, resource 
efficiency, and institutional resilience, sup-
porting the feasibility of crisis-oriented man-
agement approaches under epidemiological 
instability.
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